Harsanyi solutions in line-graph games by van den Brink, J.R. et al.
VU Research Portal
Harsanyi solutions in line-graph games
van den Brink, J.R.; van der Laan, G.; Vasil'ev, V.
2003
document version
Early version, also known as pre-print
Link to publication in VU Research Portal
citation for published version (APA)
van den Brink, J. R., van der Laan, G., & Vasil'ev, V. (2003). Harsanyi solutions in line-graph games. (TI
Discussion Papers; No. TI03-76/1). Tinbergen Instituut (TI).
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
E-mail address:
vuresearchportal.ub@vu.nl
Download date: 21. May. 2021
TI 2003-076/1 
Tinbergen Institute Discussion Paper 
       
Harsanyi Solutions in Line-graph 
Games 
 
René van den Brink1 
Gerard van der Laan1 
Valeri Vasil’ev2 
 
1 Department of Econometrics, Faculty of Economics and Business Administration, Vrije Universiteit 
Amsterdam, and Tinbergen Institute. 




The Tinbergen Institute is the institute for 
economic research of the Erasmus Universiteit 
Rotterdam, Universiteit van Amsterdam, and Vrije 
Universiteit Amsterdam. 
 
Tinbergen Institute Amsterdam 
Roetersstraat 31 
1018 WB Amsterdam 
The Netherlands 
Tel.: +31(0)20 551 3500 
Fax: +31(0)20 551 3555 
 
Tinbergen Institute Rotterdam 
Burg. Oudlaan 50 
3062 PA Rotterdam 
The Netherlands 
Tel.: +31(0)10 408 8900 
Fax: +31(0)10 408 9031 
 
 
Please send questions and/or remarks of non-
scientific nature to driessen@tinbergen.nl. 
Most TI discussion papers can be downloaded at 
http://www.tinbergen.nl. 
O@ht@?) tL*|L?t ? *?i}h@T }@4it
+i?i @? _i? h?!5 Bih@h_ @? _ih w@@?6 V@*ih V@t*<i7
5iT|i4Mih 2ec 2ff
Wklv uhvhdufk lv sduw ri wkh Uhvhdufk Surjudp _Frpshwlwlrq dqg Frrshudwlrq% dqg kdv ehhqgrqh zkloh Ydohul Ydvlo*hy zdv ylvlwlqj Wlqehujhq Lqvwlwxwh dw Iuhh Xqlyhuvlw|/ Dpvwhugdp1 Ilqdq0fldo vxssruw iurp wkh Qhwkhuodqgv Rujdql}dwlrq iru Vflhqwlf Uhvhdufk +QZR, lq wkh iudphzrunri wkh Uxvvldq0Gxwfk surjudpph iru vflhqwlf frrshudwlrq/ lv judwhixoo| dfnqrzohgjhg1 Wkh wklugdxwkru dovr dssuhfldwhv sduwldo qdqfldo vxssruw iurp wkh Uxvvldq Ohdglqj Vflhqwlf Vfkrrov Ixqg+judqw ;31533619, dqg Uxvvldq Kxpdqlwduldq Vflhqwlf Ixqg +judqw 350350334;<d,12M1U1 ydq ghq Eulqn/ Ghsduwphqw ri Hfrqrphwulfv dqg Wlqehujhq Lqvwlwxwh/ Iuhh Xqlyhuvlw|/Gh Erhohoddq 4438/ 43;4 KY Dpvwhugdp/ Wkh Qhwkhuodqgv1 H0pdlo= mueulqnCihzhe1yx1qoJ1 ydq ghu Oddq/ Ghsduwphqw ri Hfrqrphwulfv dqg Wlqehujhq Lqvwlwxwh/ Iuhh Xqlyhuvlw|/ GhErhohoddq 4438/ 43;4 KY Dpvwhugdp/ Wkh Qhwkhuodqgv1 H0pdlo= joddqCihzhe1yx1qoeY1D1 Ydvlo*hy/ Vrerohy Lqvwlwxwh ri Pdwkhpdwlfv/ Survs1 Nrsw|xjd 7/ 9633<3 Qrylvleluvn/Uxvvld/ H0pdlo= ydvlohyCpdwk1qvf1ux
Mt|h@U|
+iUi?|*)c @TT*U@|L?t Lu ULLTih@|i }@4i |iLh) |L iUL?L4U @**LU@|L? ThLM*i4t @i}@?i_ TLT*@h|) AL ?_iht|@?_ |iti @TT*U@|L?t Mi||ihc iUL?L4U |iLh) t|_it |it4*@h|it @?_ _gihi?Uit Mi|ii? |i4 Ai ThTLti Lu |t T@Tih t |L ?it|}@|i @tTiU@* U*@tt Lu ULLTih@|i }@4it |@| }i?ih@*3it tL4i hiUi?| iUL?L4U @TT*U@|L?t |@ t4*@h t|hU|hi Aiti @hi tLU@**i_ *?i}h@T }@4it Mi?} ULLTih@|i AN}@4it ?U |i T*@)iht @hi *?i@h*) Lh_ihi_ , @4T*it Lu t|@|L?t |@| U@? Mi 4L_i*i_ *!i|t @hi ti^i?U?} t|@|L?tc @|ih _t|hM|L? t|@|L?t @?_ TL*|U@* 4@Lh|) L|?}Ai 4@? ^it|L? ? ULLTih@|i }@4i 4L_i*t Lu iUL?L4U t|@|L?t t L |L @**LU@|i|i i@h??}t Lu UL@*|L?t @4L?} |i T*@)iht ì @TT*) |i UL?UiT| Lu O@ht@?) tL*|L? |L*?i}h@T }@4it ì _i?i uLh ThLTih|it |@| i@U ti*iU|t @ ?^i O@ht@?) tL*|L?uhL4 |i U*@tt Lu @** O@ht@?) tL*|L?t ?i Lu |iti tL*|L?t t |i i**!?L? 5@T*i)@*i U t _i*) @TT*i_ ? iUL?L4U 4L_i*t ì @TT*) |iti tL*|L?t |L |i iUL?L4Ut|@|L?t 4i?|L?i_ @MLi
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 i _tUtt |iUL?UiT| Lu }h@T }@4ic ? T@h|U*@h |i tTiU@* U*@tt Lu *?i}h@T }@4it W? 5iU|L? e
2
i _i?i uLh ThLTih|it @?_ i ThLi |@| i@U Lu |iti ThLTih|it ?^i*) _i|ih4?it @O@ht@?) tL*|L? L? |t U*@tt Aiti hit*|t @hi @TT*i_ |L |i U*@tt Lu ti^i?U?} }@4it? 5iU|L? Dc |L |i @|ih _t|hM|L? ThLM*i4 ? 5iU|L? S @?_ |L 4@Lh|) }@4it ?5iU|L? . 6?@**)c 5iU|L? H UL?|@?t @ t44@h) @?_ tL4i UL?U*_?} hi4@h!t
2 O@ht@?) tL*|L?t uLh AN}@4it
W? |t T@Tih i @tt4i |@|  t @  i_ ti| Lu T*@)ihtc @**L?} |L _i?L|i @ AN}@4iEc 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c 7  ì hiuih |L |t }@4i @t |i hih }@4i *i@h*)c |i }@4i  t tTih@__|i @?_ i?Ui| uL**Lt uhL4 Bh@?L| @?_ OMih4@? EbH2 |@|  ' u t Tih4|@|L?@**) UL?i uLh|i Tih4|@|L?t  @?_  Oi?Uic i@U Lu |i u?U|L?t sc s  @?_ s e ThL_it @ LhitL*|L? W? U@ti @** u?U|L?t K @hi _gihi?|@M*i | _ih@|i }L?} |L ??|) @t %|i?_t |L 3ihLc t|hU|*) ?Uhi@t?} @?_ t|hU|*) UL?U@ic 4MiU @?_ 5Th4L?| @i tL?|@| |i }@4i t UL?i @?_ i?Ui |i Lhi UL?|@?t @** 4@h}?@* iU|Lht W? u@U|c hiU@**uhL4 5iU|L?  |@|  ' u t |L|@**) TLt|i @?_ |t UL?i u  t *?i@h UL?i  Oi?Ui| t tUi?| |L ThLi *?i@h UL?i |) Lu c U 4@) t4T*u) |i h@|ih UL4T*U@|i_ThLLu }i? M) 4MiU @?_ 5Th4L?| `|L| UL?utL?c ? |i hi4@??} Lu |t tiU|L?i _i?L|i uLh t4T*U|) |i U@h@U|iht|U u?U|L? u Lu |i hit|hU|i_ }@4i M) N?_ih |i UL?_|L?t uLh UL?i |)c 4MiU @?_ 5Th4L?| @i tL? |@| |i4@h}?@* iU|Lh 6E ULhhitTL?_?} |L |i Tih4|@|L?  t |i ?^i i*i4i?| ? |iLhi Lu |i }@4i t@|tu)?} @ tLU@**i_ u@h?itt UL?_|L? At UL?_|L? E^|i _gihi?|uhL4 |i u@h?itt UL?_|L? Lu )ihtL? |L U@h@U|ih3i |i 5@T*i) @*i t@)t |@| @?)UL@*|L? }i|t @| 4Lt| |t @tTh@|L? *ii*c _i?i_ @t |i }it| |*|) U | U@? LM|@?i? | U@? ti @** |i @|ih Lu @** |i T*@)iht c    c erc ihi er ' 4@ ir m r 5 7j *i@h*)c|t 4T*it |@| @?) UL@*|L? dc o U@? }i| @| 4Lt| dc oc  ' c    c ?c tL |@| | uL**Lt|h@**) |@| ?_ii_ |i 4@h}?@* iU|Lh 6E @tt}??} 6 E ' dc o  dc   oc ' c    c ?c t |i ?^i U@?__@|i ? |i Lhi t@|tu)?} |i @tTh@|L? hi^hi4i?|t6Lh |i ThLLu |@| | ?_ii_ t@|tit |i hi^hi4i?|t i hiuih |L 4MiU @?_ 5Th4L?|E2ff2t i @i tii? ? 5iU|L? ec |i 4@h}?@* iU|Lh 6E t @tt}?i_ |L  M) |iO@ht@?) tL*|L? sE @?_ |t t TTih i^@*i?|G i? @ T*@)ih & _Lit ?L| @?||L ULLTih@|ic |i T*@)iht ? uhL?| Lu &c ?U*_?} & |ti*u @hi ?L| h| OLiihc @t ?|i ti^i?U?} }@4ic |t t @ ih) UL?|ih?||i L|UL4i *|L} @?) Tt|hi@4UL@*|L? dc o U@? Thii?| |@| UL@*|L? d n c ?o }i|t 4Lhi |@? d n c ?o M) t?} @**Lt ec    c e M) |ti*uc @** Mi?i|t uhL4 ULLTih@|?} }L |L |i UL@*|L? d n c ?o }@?
2
|i TTih i^@*i?| tL*|L? @t |i tihLt _h@M@U! |@| | _Lit ?L| }i @?) ?Ui?|i|L @ T*@)ih  |L ULLTih@|i | |t tUUittLht ? |i ^ii+iTi@|?} |i hi@tL??} L?Ui 4Lhic @}@? i UL?t_ih @ |L T*@)ih t|@|L? W?|t U@ti |ihi t ?L }@? Lu ULLTih@|L? i? ? |i LT|4@* tL*|L? T*@)ih  u**) UL?t4it |t Tt|hi@4 ?L e OLiihc tTTLti | t LT|4@* |L @**LU@|i @ T@h| Lu e |L|i tiUL?_ T*@)ih Ai TTih i^@*i?| tL*|L? _tUtti_ @MLi hi^hit |@| T*@)ih  tt| UL4Ti?t@|i_ M) T*@)ih 2 uLh |t *Ltt Lu |*|)c i T*@)ih  hiUiit @ UL4Ti?t@|L?| ' KEe  KE%W ' KE%W  fc }?} ih |*|) KE%W n | ' KEe ' Eij ' fE| ?Lh4@*3i_ Mi?i| u?U|L?t 5Lc @t ? |i ti^i?U?} }@4ic |ihi t ?L hi@tL? uLhT*@)ih  |L ULLTih@|i OLiihc @}@? T*@)ih  @t |i TLih |L T*@) |i ?L?ULLTih@|i*|4@|4 }@4i @?_ |L T@tt |i t|hi@4 e  %W |L T*@)ih 2 u |t *@||ih T*@)ih t **?}|L }i T @** |i }@?t Lu ULLTih@|L?c i T*@)ih  U@? ti** |t t|hi@4 @}@?t| @ ThUi ELhUL4Ti?t@|L? i^@* |L | ' KE%Wn dc 2oc ihi |i ht| |ih4 t |L UL4Ti?t@|i T*@)ih uLh |t _iUhi@ti ? @|ih UL?t4T|L? @?_ |i tiUL?_ |ih4 t i^@* |L |i |L|@* }@? LuULLTih@|L? }@? T*@)ih 2 t ?_gihi?| |L @UUiT|?} |t Lgih Lh ?L| @?_ |ihiuLhi t**?} |L @UUiT| |i Lgih ELh @?) t*}|*) *Lih ThUi *tL ? |t hih }@4i i 4@)@h}i |@| T*@)ih  t ? UL?|hL* Lu |i i_}i Ec 2 @?_ ? }i?ih@*c @?) T*@)ih  	 ? t ?UL?|hL* Lu |i i_}i Ec n AihiuLhic | tii4t |L Mi 4U 4Lhi hi@tL?@M*i |L @TT*) |i*Lih i^@*i?| O@ht@?) tL*|L? s  |L |t }@4ic )i*_?} |i 4@h}?@* iU|Lh 6E @t|i L|UL4i Lu |i }@4i }@? @?) UL?i UL4M?@|L? Lu |i *Lih i^@*i?| tL*|L?s  @?_ |i i^@* *Ltt ThLTih|) tL*|L? s e tii4t |L Mi @ hi@tL?@M*i tL*|L? h*i
W? |i hi4@??} Lu |t tiU|L? i UL?t_ih |i T@h|U*@h U@ti Lu *?i@h Mi?i|u?U|L?tc U @t ?|ihit|?} ThLTih|it ? |ti*uc ? 4Lhi _i|@* 5Lc | |i ?Lh4@*3@|L? |@| KEe ' fc |i Mi?i| u?U|L?t @hi }i? M) KE% ' KE%  e | K : fc ' c    c ?c |i UL?t|@?| 4@h}?@* Mi?i| Lu L?i @__|L?@* ?| Lu @|ih UL?t4T|L? AL@L_ |iU?U@* _U*|itc i @tt4i |i hi}*@h|) @tt4T|L? |@| K 9' K uLh @?) T@h 9'  wi| K& ' 4@ M K  Ai?c uLh i@U UL@*|L? 7 ' dc o UL?|@??} & @?_ @?) tL*|L?%W7 Lu |i 4@ 43@|L? ThLM*i4 ESbc | uL**Lt t|h@}|uLh@h_*) |@| %W7& ' S&' ec i@| |i LT|4@* tL*|L? |i ?L Lu UL@*|L? 7 Tt|hi@4 Lu & t u**) @**LU@|i_ |L T*@)ih& Oi?Uic |ihi t ?L }@? Lu ULLTih@|L? Mi|ii? UL@*|L?t dc &oc  	 & @?_ UL@*|L?td& n c oc  : & n  W? |i iUi?| @**LU@|L? T*@)ih & tit @** |t Tt|hi@4 ?L @?_ @?i }@4i t|@h|t @u|ih & | T*@)ih &n @t |t ht| T*@)ih 5Lc |L @?@*)ti |t hih }@4i| *?i@h Mi?i| u?U|L?tc |L| *Ltt Lu }i?ih@*|) i 4@) @tt4i |@| & ' ?c i |i*@t| T*@)ih UL?t4it @** |i @|ih Ai ThLM*i4 t |L _iU_i L? |i UL4Ti?t@|L?t |L MiT@_ M) T*@)ih ? |L |i Tt|hi@4 T*@)iht
22
*|L} |i @tt4T|L? |@| K? ' 4@ M K t @h4*itt @?_ 4T*it |@| @**@|ih t UL?t4i_ M) T*@)ih ?c Lu ULhti i U@? ?L| @tt4i |@| K t ?Uhi@t?} ?  W|4@) @TTi? |@| |ihi i t|  	 ?   tU |@| Kn 	 K Lc UL?t_ih @ UL??iU|i_UL@*|L? 7 ' dc o AL }i |t Lh| E7c *i| E7 ' ic    c |j  7 Mi |i Lh_ihi_tMti| Lu 7 t@|tu)?} E o 	 | u o 	 |c E | ' c E K ' 4@ Mdco K @?_ EK&n ' 4@ Md&nco K uLh @** & ' c    c | 5Lc  t |i T*@)ih | |i }it| 4@h}?@*Mi?i| ? 7 @?_ &n t |i T*@)ih | |i }it| 4@h}?@* Mi?i| Lu |i tUUittLht Lu& ? 7c & ' c    c |   `i? |? 7 ' dc o |i ULiUi?|t @hi ?Uhi@t?} ? c |i?| '  @?_  '  ì U@** E7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